Breast cancer risk associated with genotypic polymorphism of the mitotic checkpoint genes: a multigenic study on cancer susceptibility.
Aneuploidy occurs early during tumorigenesis and may contribute to tumor formation. Tumor cells become aneuploid as a result of aberrant mitotic divisions, suggesting a tumorigenic contribution of the mechanisms in maintaining chromosomal number stability. We therefore speculated that the genes TTK, MAD2L1, BUB1, BUB1B and PTTG1 (Securin), jointly implicated in the regulation of mitotic checkpoint, might be associated with breast tumorigenesis. To test this hypothesis, this case-control study of 698 primary breast cancer patients and 1492 healthy controls examined single-nucleotide polymorphisms (SNPs) in these mitotic checkpoint genes to define their tumorigenic contribution. Because estrogen is known to promote breast cancer development via its mitogenic effect leading to malignant proliferation of breast epithelium and the mitotic checkpoint genes are involved in regulating mitosis, we were also interested in knowing whether any association between genotypes and breast cancer risk was modified by reproductive risk factors. Support for these hypotheses came from the observations that (i) two SNPs in TTK and PTTG1 were associated with breast cancer risk; (ii) haplotype and haplotype combination analyses in TTK, BUB1B and PTTG1 revealed a strong association with breast cancer risk; (iii) a trend to an increased risk of breast cancer was found in women harboring a greater number of putative high-risk genotypes/haplotypes of mitotic checkpoint genes and (iv) a significant interaction between high-risk genotypes/haplotypes and reproductive risk factors in determining breast cancer risk was defined. This study provides new support for the mutator role of mitotic checkpoint genes in breast cancer development, suggesting that breast cancer could be driven by genomic instability associated with variant mitotic checkpoint genes, the tumorigenic contribution of which could be enhanced as a result of increased mitosis due to estrogen exposure.